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(54) METHOD AND DEVICE OF FEEDBACK CONTROLLING AIR-FUEL RATIO OF ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform a highly reliable 
air-fuel ratio feedback control by comparing rich area 
time and lean area time measured, respectively, on the 
basis of the output signal of an 02 sensor with a 
standard rich area time and a standard lean area time to 
judge the deterioration of the 02 sensor. 
SOLUTION: In the operation of an engine, the present 
operating state of an engine is detected by an engine 
operating state detecting means 70, whether the 
operating state is steady or not is judged by an engine 
steady operation judging part 72, and in the steady 
operation, a steady signal is outputted to an 02 sensor 
deteriorated state judging part 74. The 02 sensor 
deteriorated state judging part 14, which receives also 
the detection signal of an 02 sensor 46, measures rich 
area time and lean area time on the basis of this output 
signal, and compares these area times with a standard 
rich area time and a standard lean area time to judge the 
deterioration of the 02 sensor 46. When it is ~ 

deteriorated, the integrating portion of proportional integral control is changed to correct 
feedback correction coefficient. 
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(f l ag= i ) tmmznrzms (yes) fc»a*« 

U 7 f MRflHI A T R d t|flM'Tf»*©TS 2 0 9^ 
mtSo HttC, S 2 1 4t)U^7 c ®^Pt^ATRd©S 
(ajft) leaf dtt^Uy^MMHrPOATRdcDM-a 

fCbT, U ^7 c ®«^r H lATRdi:U->^PfrBlAT 
Ld^ffln^t^T^ 0 2 iz>^O^fb^^ 

ujf z£t&*smttz%. 

[0 0 5 4] mz. *3fiWO»«»»jRT*-60, ir> 
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* 4 6 (D'AltmG \Zfc VT7 4 - H A y H *tIE&» o © 
SSSff5^rtefc:^^T0 5 (B) Rtf07*>S09£ 
fflt»TIBWr*. 05 (B) tt. 0 2 ■fe>U-4 6©ffi* 
fc* (I3IH (A) #JR) (C»^«r»Tfrtotl*ffijitt7^ 
- K A y * IMS© yj- KA y ^*|jE»» a (0*fli*«r 

I'- 0 2 ■k>V4 6#'Ait?2>MV>yj-}irtyt,ffl$l 

[0 0 5 5] ECU6 2H, XK^Wt0 2 -fe> 

ffi*jt«t y » ^<gij& s ^ « ij - >«© a % s i- * « ^ * 
wuf-r* (is (a) . tLt. nmtwy*,* 

ft (KT. UK riL#j fcH5) 

f~ riR#j fct>5) T7-r-HAy^1fjE«Ra*W 

[0 0 5 6] -tLT, £*tit^ U - 6 U -7 
»frLfc»^ (b&) iz\t. >»BJfc*Uy^«!fc&iJ- 

^«CMT;£|6]©it{j*J# (£*T. mz rpR^-j ^ 

3 ) x-mmmz 7j- k a 2/ ? ^7+7^ 

X&m U y WF„1 A T R c AZfigm U - >ffl^P#f B i ! 

a t l c T-xKiz-fevmrnzm o m?. 

[0 0 5 7] fr\z, 0 2 -tr>-y-4 6*<jf!^rt;l;:«fc9£ ; 

©05 (A) <nWm<Dt%>Q, 0 2 4 G-tfi£ith 

X < 3 t , >J y T'&ttlQIS] A T R d RZt >J - >®^B#K 
ATLdOiiMi4i%4-rs„ EI 5 (B) fcjRLfc«fc5 £ 

ate: I L»©^W^fi<&tJ, PR»^t< L&tttt 

[0 0 5 8] LfciJbT, 0 2 -fe>-y-4 6CD*{k*t^i; 4. 
^-O^kCDS^CjtSDTPR^S-^IC-r 

l»IBATRdt«tr»T, I L#©^IJff 5. ij 
-><B'J©&ft**it^*f*§£te. I R#C^HTt>H«fcfr 

[0 0 5 9] CCT, Uy3^£flffyjATRd£'J-> 
*«»BATLd*fflHTI L»»tXl R»*«JEU. 



dlS¥9-2 6 4 1 7 7 
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[0 0 6 0] @7lt o 2 -fe>-y-4 6©^b*tjt^i 
%<D7 4 - H Ay ? *|IE&& a «JWT6ft»l:fTbtl 

«. p i m» © i R#&tf i Lftz>MBij\,-?yr>$>z>. 

0 7 (A) H. 0 2 -t>D-4 6<D£fc<Dm&\ZI&VtzV 
->®Hzm?J5fao®ttft (WT« riLd#j t 

^■5) ojna^-^^jjtwsn, 07 <b) «, yyf 

«K:H-r^i6io«^ («t. ¥K riRd^j tn 

5) Olffl;|/-f>^3ntU5. fi, i7 (B) © 

io s 4 o lKKir^^n* I Rd«-©J¥tB;p-^>«, i 

[0 0 6 1] 0 7 (A) t*tIRd»o)IH);k-f> 
te, «40C. S 3 0 1 KTx^^xojeifBHERjBfcjs 
Dfcgfp'J 7fgW=lATRc«!fJ{)ECU6 2©R 
OM6 2 d(*|[Cig5£^nT^5ATRSep<lT— 7*;Kc 

^ATLS«P«t5"-y;|/CD«[i§i«Hj0x-*tp. «E*Sfc-t 
20 m» (g/min) ZtzmfiZtUiX^Z. Lfcffi-o 

U y A T R c RZ/JS* 'J— XStt^rffl' 

ATL c SMtSui^TtS. 
[0 0 6 2] S 3 0 2TH 0 2 t>*4 6©'J 

v ^momitmm^-r u » ?w%<m& r *t»m $ n 

ilOUy^fflS&fcffftRttO, -fe>-y-4 6©'J-yf 

>-y- 4 6 ©js^Bt^ft ai;i/-^ >ic«t o wsij^nfc i j y 

fIW=lATRd£S30 lfcTlftSRSn&SlpUs/ 
iO ^««l«m A T R c T-mW-lTZ CiCiOii c; t *t-c 

[0 0 6 3] fLt. S 3 0 3T(4, PR»!W«*ji* 
tl. S 3 0 4^{f. S.3 0 3fcT**a*n«PR» 
tt. ECU6 2|^fflROMW: ; FM»l$nT^5BS 
ffC**-. S 304TH, O z •fe>U-«^fc<D^tj6 

[oo64] i Ld»u*ffl (2) seictDimsn 

[0 0 6 5] 

0 I Ld = PR/ (RXATRc) (2) 

CCT, PR/ATRcte, 0 2 ±>D-4 6&'£itt2> 
m<D I L#£gLffi-r5t>©Ta&9, I L^SftftflSftR 
T»»f4 C t (Ct o T I L d ftZntiitZ £ tifl-CIt 
S. Sfe. (sI^llC0 7 (B) iCif^-fXciOlR 

[0 0 6 6] «±OJ:5fcJ|ifflLfcl LdftRtfl Rd 

- HA*y ?ffi]E&%. a \z J: D 7 w - HAy ZUWUfrS 



(8) 
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9-264177 



[0 0 6 7] iJ7^SIEWATRdi:'J->fi 
A T L d £ 7 ^ - H A s> ? *f jEI£ft a £ g 

*. 09® (A) , (B) e, 7^-HAs/7*&IE&ft 
aSr^-TSfefelcfftonSP I (WW© I L#&tfl R 

ttanmfr-^yT'&z. m, 09 cb) ©s6oiw 

[0 0 6 8] 0 9 (A) tc^Tl Ld^©»tb;p-^> 10 
tt. S 5 0 1 KT«ft©x>5?>«ifptt«t3| 

a t RWje«FiBi5 i -y;i,stt*-r« c t k «t o u 
s> ^m^^j^^FbI a t r j e ns . r © u s> ^jgis 

fJfWATR j 0 2 ir>-y-4 6©^k©g^7)t 

fif^ffiS-e^-T^-5^S^$:fij^-r5fcJ6©S^i: LT 

> v > © W] fPtt S fc 15 T R £ * tl T H « © T * * . 

[0 0 6 9] fUT, S 5 0 2T»4H6©U-y^«*«p 20 
IHI A T R d g.M)l-?>\Z «fc IP M-H S flfc U s> 

WATRdts 5 o i izT&mztitzijyT-mmmfem 

fflATR j t©it^?ffton. I r^me-t^^s 
a»©W»W&;fcn*. iCT, Uy^MlttllATRd ' 
©***Uy?fi«W!t«fMATR j it)**^*^ (Y 
ES) tlil L»©jfiE$fTPtLTS 5 0 3^»tr. 
* , U 2/ ?iH«Wf (81 ATRdOMU7 ^SiifWJ^ 
KATR j ±0/hSm§^ (NO) tCteS 5 0 

tfo 

[0 0 7 0]^SS0 3TH 0 2 t>*4 6C^M 30 
». H*. «T 'j y ^««I$M A T R d ItfS C TT>tt>%tfe $ 

S 5 0 4T-H PR»!i«*a*ns. 

i©PR»HECU6 2rtfflROM6 2 d ftfc^J&teijrt 
S#XT(f»6HJfe*T?*«. fit, S 5 0 5KT0 2 -fe 
>-y-4 6©*ft©S^lC(&DfcI LdMfttJ^ns. 
ILd#«&© (3) iticJ;0lltti£ti-5o 

[0 0 7 1 ] I Ld = PR/ATR a (3) 

£/c. S 5 0 2lCT'J2/9 1 ^Ja^fWATRd©^i/jN$ 40 
^ (NO) £*(|*T<**l!J yfM^^ilr- 7j|/©# 
!S*»fftonrcS 5 0 5^»ff Lfc*^tt4. 0 2 ir> 
U-4 6 ©j&fclijl^-cn&Hfc*, I L#©«UE(;ifirfc 
1*, ®^©P I SiJjJp$fT-5„ pg®K09 (B) \Z7T,-f)l 
-?>t-«kOS6 0 1HHTI Rd»S»ffl-r«iIt*t 
Cffl«^S6 0 2r'J->S«WATLd 
0***U->iH«fl3e«H«IATL j £D/h3fr>«* (N 

o) i R»©tiiE*-B-rica}fr©p i mm^n 

[0 0 7 2] «±©*5fcJ|taLfciLd»SatIRd 50 
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JilE^ft a C £ 0 7 4 - H A y y mm £fT -5 C i J: r> 
[0 0 7 3] 

>^>©s«jt 7 ^ - ha y ? mmum \z «t o , u 

fflR U - >ffiT# * gilfc 7 * - hVX y * * jEff ft * 

^ffl-r-sci^pjsgir^ij, o 2 -tr>-y-©^t;©s^(c 

tf*-c*s. Sfc. o 2 -tr>-y-©^©S^irf£:i;TP i 
few©«## ( i #) ©*£ ij . y ^jfiijjtac'j ->igij-e# 

#-3T. o 2 t>f46fflMl:J:D I »*»afl»c*»*> 

*^t»<#m^x*titft-r.s©*^<rc:«i:*<Brtit& 



[01] *%bj Cfil 5 x > -7 >©^jjRit 7 w - HA 7 

um^mtim ^ e>tisg»)*©x> >©«tB§^^^ 

[0 2] HlC*LfcECU6 2©rt««^S^-r*|* 
[0 3] *BW©£«©»»©»*«*fifc£ssT«IH:7 
[04] -f >^x^^*»6H9t*na*8»iHJM«*j|[U 
[0 5] O z ■fe>-y-©ffl*ft^i:7-f-HAy^MjE« 

[0 6] o 2 -t>D-<D^it^mt zrzftwmwmt 

tz -5 fS § ffl © ffll ^ $ L y a - ^ + - K g r- 



[0 7] mi ©*,ts©j£<ii^^.5 7 w - h Ay y mm 
^fta^s-rafcfefcff^nsp i *ijw© i R#£tf 

I L^©g:m;i/-^>5:^f-7D-9 : -^-hBlT'fe-5„ 
[08] ATRSM^-7;k&tfATLaPPtt;r-7 
^©«f«SI»KST*S. 

[0 9] JB 2 ommOMmiZfrfrZ 7 ^ - H Ay ?*&IE 
^ft a ^^g-r-Sfefeteff P I fflflfp© I R^>&o: 
I L^©#ttl^-^>*^r7D-^^-S0T'S.-5. 

1 0 X 
1 2 KMa?§ 

1 4 S^jIK 

2 2 Km*- h 
2 4 «Sj«Eg 

2 8 ffl%,#- h 

3 0 I7i"J-t 
3 2 I77D-^-^ 
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3 4 7,Uy bJWVW 

3 6 >yi^ 

4 2 mm 
44 mm 



(9) 



9-264177 
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4 6 0 2 ir>i^ 

5 8 ^>^-fe>ij- 

5 9 7kta-tr>if 

6 0 xd 7 h;u^Sir>it 



[01] 
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t i mm 
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ATR 



A TL 
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GED 



A TRd/ A TRo 



ILd = PR/ (&<t&£R 
X TRc) 



.S301 
^S302 
•S303 
■ S304 



GED 



A |-LS#jgx-:^£ 
feiftU ATLc^»iA» 



ATLd/A TLc 
♦ 



PL 



IRd = PL/ (StftffftL 
XTLc) 



.S401 
,S402 

-S403 
S404 
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(A) 



[09] 



<B) 



GED 



S505 




_^S501 
S502 
S503 
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«URU ATRatt»&» 



PR#«*&* 




S504 



S605 
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I L d=PR/ATRa 



,S506 



^S601 
S602 

.S603 



I Hd=PL/i TL a 



S604 
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